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Goal : complement traditional insurance based on loss assessment

Difference: based on an index

Index: surrogate for loss

Vegetation index (NDVI) , 2019-04-23

PARAMETRIC INSURANCE
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(1) Yield Anomaly index

(2) Vegetation index

(3) Modeled Yield index

EXAMPLE OF POSSIBLE INDEX CHOICE
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PART 1 :

YIELD ANOMALY
-

The simplest index
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„How special is this year“ ?

(1) YIELD INDEX

year

yield 
(tons/ha)
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(1) YIELD INDEX

year

yield 
(tons/ha)

yield anomaly

„How special is this year“ ?
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(1) YIELD INDEX

year

yield 
(tons/ha)

yield anomaly

„How special is this year“ ?
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● Simplest possible index
● Index = Yield Anomaly

(1) YIELD INDEX

yield anomaly

payout



CelsiusPro AG
Seebahnstrasse 85, CH-8003 Zürich, t: +41 44 205 9910 f: +41 44 205 9919, 
info@celsiuspro.com

PART 2 :

VEGETATION INDEX
-

Remote sensing of vegetation
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(2) VEGETATION INDEX

„How special is this 
year“ ?

Example: Kenya Livestock Insurance
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Possible payout function :

(2) VEGETATION INDEX

NDVI 
anomaly
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PART 3 :

MODELED INDEX
- 

Crop Modeling
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(3) MODELED YIELD INDEX

Yield Forecast Soybean 2018

Predictor:
• MODIS Satellite products

To be predicted:
• Admin-level crop yield
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Spatial Aspect : Crop Mask

14

If available, use mask to localize the different crops
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Spatial Aspect : Crop Mask

If not available, use mask to spot croplands



CelsiusPro AG
Seebahnstrasse 85, CH-8003 Zürich, t: +41 44 205 9910 f: +41 44 205 9919, 
info@celsiuspro.com

Temporal Aspect: Green-up Date

16

Vegetation 
Index

Green-up date detection:
• Rate of vegetation change
• De-clustering 
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Temporal Aspect: Green-up Date

17

Day of year when 
the greenup occurs
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Methodology
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● Statistical modeling using remote-sensing data
● Example: Maize 2008 yield by using vegetation index on day 75 of the local growing period

Yield data Forecasted Yield

Crop Model - Performance
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Crop Model - Performance

20

Country Crop Explained variance

USA Maize 63%

USA Soybean 55%

USA Winter Wheat 20%

South Africa Maize 32%
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FINAL PART :
-

What is an acceptable index ?
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WHAT IS AN ACCEPTABLE INDEX ?

index complexity
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WHAT IS AN ACCEPTABLE INDEX ?

index complexity

ability to mimic losses
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WHAT IS AN ACCEPTABLE INDEX ?

index complexity

ability to mimic lossesinterpretability
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WHAT IS AN ACCEPTABLE INDEX ?

index complexity

ability to mimic lossesinterpretability

model acceptability
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WHAT IS AN ACCEPTABLE INDEX ?

optimal index complexity

ability to mimic lossesinterpretability

model acceptability
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WHAT IS AN ACCEPTABLE INDEX ?

index complexity

???
● Yield Anomaly index
● Vegetation index
● Crop Model yield index
???

index acceptability
(currently)
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WHAT IS AN ACCEPTABLE INDEX ?

index complexity

Yield Anomaly 
index

Vegetation 
index

Modeled 
yield index

index acceptability
(currently) ...if you trust the yield data
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WHAT IS AN ACCEPTABLE INDEX ?

index complexity

Yield Anomaly 
index

Vegetation 
index

Modeled 
yield index

index acceptability
(currently) ...if you DO NOT 

trust the yield data

?
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WHAT IS AN ACCEPTABLE INDEX ?

index complexity

Yield Anomaly 
index

Vegetation 
index

Modeled 
yield index

index acceptability
(currently)

Better satellite products and 
inference technology ?
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